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INCREASED RISK
5-fold

OF SEVERE COVID-19 
INFECTION.
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PRENATAL TREATMENT REHABILITATION FOLLOW-UP 

Chronic Obstructive Pulmonary Disease (COPD) technology implementation for comprehensive care of the future

CHRONIC OBSTRUCTIVE PULMONARY DISEASE

PREVENTION SYMPTOMS DIAGNOSIS 
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90+ 
painpoints

120
respective 
solutions

An extensive research-
based analysis from 40+ 
scientific articles and 
journals in combination 
with hospital workflow 
experience allowed 
the identification of 
painpoints and solutions

These solutions were 
proposed based on 
AI, IoMT, AR/VR, 
Biosensors, nanorobotics 
and smart wearable 
technologies

THROUGH THIS CAREPLAN 
WE HIGHLIGHT DATA FROM 

A COLLECTION OF

are connected to 
different stakeholders
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PUBLIC AREA
In the street

STAKEHOLDERS

A pregnant woman smokes while walking in the street 

1 32

PAINPOINT PAINPOINT PAINPOINT

Laboratory test 
that checks Alpha-1 

A small device with two rooms 
separated by a membrane 

that  on one side 
and produce hydrogen gas on 
the other side from a part of 

degradation products 

Platform exclusive for 
pregnancy to support 

the quit smoking effort 
(features to reduce stress, 

to distract and to keep 
track of the mothers’ 

goals)

SOLUTION SOLUTION SOLUTION
digitalization

Prenatal nicotine 
exposure leads to 
increased risk of 

COPD in the offspring 
(by 1.7)

Breathing in chemical 
fumes increases 

the risk of the baby 
developing respiratory 

diseases

AAT (Alpha-1 
Antitrypsin) indicates 
a predisposition to 
developing COPD

Quit Smoking 
Digital Adviser

Hydrogen Fuel 
Producer Air 
Filter Device 

ATT Checker

clinical innovation

The robot utilizes sensors 
located in different areas of 

the user’s house. When it 

quality is low, it automatically 

Uses positive ionization 
technology to capture 

 in public areas 
and transform it into 

coarse dust

SOLUTION SOLUTION
digitalization

4

PAINPOINT

It is  to 
always carry an air 

 around 
everywhere 

5

Smog Free 
Tower

Air Purifying 
Robot

digitalization

Develops pulmonary 

sequelae and receives care 

services from providers, 

The patient‘s caregiver that 

has educational and support 

needs to ensure proper care

Makes recommendations to 

the pregnant woman in order 

to help her quit smoking

The patient The family

The obstetrician

IMPLEMENTED

PAINPOINT

SOLUTION

The passive smoking 
is very dangerous for 
the person’s health

Particulate Matter 
Reduction System

Hardware that can be  integrated with 
new and existing street lights, placed as a 
cuff around the post to reduce particulate 

 in public spaces 

digitalization

digitalization

WORKPLACE 
Coal mine 

STAKEHOLDERS

A man works in a coal mine and is exposed to noxious particles and gases

Develops COPD and receives care 

services from providers; is the 

Responsible for providing 

PPEs and a healthy and safe 

workplace environment

Formulates and legislates health 

policies and strategies, and also 

controls health facilities

The patient The employer

The Ministry of Health
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PAINPOINT PAINPOINT PAINPOINT

PPEs with 
passive wireless 
communication 
implanted that 

informs an IoT device 
that there aren´t 

equipments missing

Digital platform to remind 
workers of the use of 

PPEs with instructions in 
text/audio/video format 
for easier comprehension

Automated machines 
to substitute workers 

in harmful tasks

SOLUTION SOLUTION SOLUTION
digitalizationautomation

Published literature 
indicates that 15% of 
all cases of COPD are 

work-related

The workers dont receive 
proper instructions on 

how to avoid exposure to 
chemicals or they do not 

remember it

Personal Protective 
Equipments (PPEs) 

are not provided in all 
workplaces or are not 

effective

Automated 
Worker

Protection 
Instructor

 Converts the CO2 present 
in the air into carbonate 
rocks which are used in 

place of natural limestone 
rock on concrete 

production

is ionized by the charge of 
corona wires and is attracted 

by a grounded plate and 
deposited on it, without the 

use of ventilation

SOLUTION SOLUTION
digitalization

4

PAINPOINT

In industrial indoor 
environments the 

workers are exposed 
to a large amount of 

harmful air pollutants

5

Fine Dust 
Reduction System

Biomimetic 
Carbon Capture

IMPLEMENTED

PAINPOINT

SOLUTION

Workers are not aware 
of their exposure to 

noxious gases

Gas Sensor

Implementation of gas sensors 
in the workplace enviroment to 
inform the presence of noxious 
gases and emit an alert on high 

levels

digitalization

digitalization

automation

HOME
Bedroom

STAKEHOLDERS

The patient is showing symptoms of the disease: coughing with sputum, 
shortness of breath, wheezing and fatigue

Develops COPD and receives care 

services from providers; is the 

The patient‘s caregiver that 

has educational and support 

needs to ensure proper care

Formulates and legislates health 

policies and strategies, and also 

controls health facilities

The patient The family

The Ministry of Health
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PAINPOINT PAINPOINT PAINPOINT

Easy to use, tank-
free portable oxygen 

concentrator device that 
provides the patient with 

oxygen therapy within and 
outside his home

Platform that involves spectral 
analysis of the sound of a 

person’s cough, using machine 
learning algorithms to classify 

cough patterns in order to 
indicate if the patient’s 

condition signalizes COPD

Obligatory ads on 
cigarette packs 
informing the 

symptoms of COPD

SOLUTION SOLUTION SOLUTION
digitalization

Patient doesn’t 
recognize the 

symptoms of COPD

The patient considers 
climate changes 
as the reason for 

the coughing he is 
experiencing

The patient presents 

due to low levels of 
oxygen in his blood

Ads on 
cigarette packs

Coughing 
pattern 

Portable 
Oxygen 

Concentrator

digitalization

and helps to ease 
breathing through the 

nose

An investigational device is 
used to deliver short bursts of 
electrical energy to the inner 

walls of the bronchi, paving the 
way for the growth of new cells 

that produce less mucus

SOLUTION SOLUTION

4

PAINPOINT

The patient‘s lungs 
produces a large 

amount of mucus, 

control

5

Bronchial 
Rheoplasty Device

Customized Nasal 
Strips

IMPLEMENTED

PAINPOINT

SOLUTION

Patient does not pay 
attention to the color of 
the mucus and does not  

know its meaning

clinical innovation

Color Sensor

The color sensor works 
as a mucus analyzer, 
indicating the severity 

level of the disease 
based on the color of 

the mucus

clinical innovation

clinical innovationclinical innovation

IMPLEMENTED

HOSPITAL  
Consulting room

STAKEHOLDERS

The patient schedules an appointment with a pulmonologist, who asks some 
questions about his clinical history, habits and symptoms, and performs tests

PAINPOINT

SOLUTION

Limited access to 
accurate technologies 
in poor environments

Pressure 
Sensor

Low-cost and 
portable spirometer 

device that uses a 
pressure sensor

clinical innovation

Develops COPD and receives 

care services from providers; 

Provides care related to respiratory medicine: 

tests, analyses test results and determine the 

treatment to be followed by the patient

across all patient services

The patient

The pulmonologist

The hospital 
administration
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PAINPOINT PAINPOINT PAINPOINT

Needle-free, single-use, 
sterile device for blood 

draw

Measurement of 
respiratory mechanics 
by Forced Oscillation 

Technique (FOT), a 
noninvasive, effort-

independent method

AI diagnostics application 
able to calculate the 

probability of having a 
certain condition based on 

the patient symptoms

SOLUTION SOLUTION SOLUTION
clinical innovation

Pulmonary diseases 
have similar symptoms, 

making accurate 

Spirometry requires 
the patient to exhale 

forcefully

Blood being drawn 
from the patient’s 

radial artery may be 
uncomfortable

AI for 
diagnostics

FOT-Based 
method

Needle-free 
blood draw

clinical innovation

PAINPOINT PAINPOINT

Uses non-invasive imaging 
biomarker to identify small 

airway damages through analysis 
of computed tomography scans 

that measures lung density 
during inhalation and exhalation

Non-invasive device that 
analyzes the amount 
of Volatile Organic 

Compounds (VOCs) in 
the exhaled breath in 
order to identify the 

kind of bacterial lung 
infection

SOLUTION SOLUTION
clinical innovation

Since lung infections 
have similar symptoms, 
it is hard to precisely 
identify the infection 

cause

Damages in the lungs’ 
airways are too small 

to be visualized on CT 
imaging

VOCs Analyzer Parametric 
Response 
Mapping

54

6

clinical innovation

clinical innovation

Medication 
adherence platform

Treatment 
reminder

Smart 
inhaler

HOME  
Living room

STAKEHOLDERS

The patient gets a medical prescription of short-acting and long-acting 

32

PAINPOINT PAINPOINT

Smart inhaler with 
Bluetooth connection that 
detects the inhaler usage, 
reminds the patient when 
to take the medication 

and gathers patient data 
for the care provider

Automated messages 
platform to remind the 
patient of necessary 

medication schedules, 
correct dosages, checkup 
routines, appointments, 

tests and etc

Platform to track 
medication adherence 

among patients and 
engage them, permitting 
patients to record videos 

of themselves taking their 
medications and share 

them with doctors 

SOLUTION SOLUTION SOLUTION

Develops COPD and receives 

care services from providers; 

The patients’ caregiver that 

has educational and support 

needs to ensure proper care

Research, produce, 

commercialize and distribute 

drugs as medications

The patient The family

The pharmaceutical companies

COPD severity 
increased, due to 

treatment interruption 
before the completion 

The patient does not 
keep track of the 

inhaler usage

1

PAINPOINT

Risk of noncompliance 
with prescribed 

treatment, related to 
lack of understanding 

and resources

Software is used to identify 
and achieve the lung 

targeted segment using a 
balloon. Heated water vapor 
is then delivered, resulting in 

lung volume reduction

Lung Volume Reduction Surgery 
(LVRS) assisted by robotic arms 
where the surgeon creates three 

small incisions on the chest, which 
allow the robot to access the  lungs 

and remove the diseased areas

SOLUTION SOLUTION

4

PAINPOINT

Lung surgery involves 
many risks to the 
patient such as air 

leakage, pneumonia, 
infections, stroke and 

heart attack 

Robotic-assisted 
Lung Surgery

Bronchoscopy Thermal 
Vapor Ablation

digitalization

clinical innovation clinical innovation

digitalization digitalization

HOSPITAL 
Physiotherapy Room 

STAKEHOLDERS

The patient is having physiotherapy sessions to promote physical and mental 
health through physical activities, breathing techniques and respiratory 

postures

Develops COPD and receives 

care services from providers; 

The patient‘s caregiver that 

has educational and support 

needs to ensure proper care

The patient The family

Help patients enhance and 

restore functional abilities 

through physical exercises

The rehabilitation therapist

Engagement 
Platform

Customized 
Rehabilitation

Vital Signs 
Monitor
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PAINPOINT PAINPOINT

Attachable equipment 
on the patient’s body to 
monitor the exercises 
effectiveness and vital 

biomarkers in a noninvasive 
manner during the physical 

activities

AI based software 
incorporated with 

global patients’ 
database to customize 

physical training to 
COPD patients

Social platform to 
engage the patient 
in keeping with the 

rehabilitation, showing 
stats on his health and 

how it is improving

SOLUTION SOLUTION SOLUTION

Pain and treatment 
side effects 

desestimulate 
physical activities

The physiotherapist 
is not aware of the 
patient’s vital signs 
during the therapy 

session

1

PAINPOINT

Loss of motivation 
to keep with the 

rehabilitation process

VR for Pain 
Management

Cognitive 
Behavioral 

Therapy

Support 
Needs 

Approach for 
Patients 

PAINPOINT PAINPOINT

Digital tool that enables 
the patient to identify 

and express their support 
needs to health care 

professionals

Consists of a intervention 
to alleviate anxiety 

offering coping strategies 
for COPD symptom-related 
anxiety, breathing control, 
and physical improvement

Virtual activities, where 
the user wears a VR 
headset, which are 

designed to run patients 
through cognitive therapy 
exercises while monitoring 
their performance in real-

time

SOLUTION SOLUTION SOLUTION

Patient experiences 
loss of motivation 

during the 
rehabilitation

Care planning 
demands a lot of time 

invested and may 
contain errors

PAINPOINT

Pain and side effects 
of treatment lead the 

patient to do less 
physical activities

clinical innovation

4 5 6

digitalization digitalizationdigitalization

digitalization digitalization

Treatment 
continuation 

platform

Appointment 
reminder

Vital signs 
monitor

HOSPITAL  
Consulting Room 

STAKEHOLDERS

The patient has periodic check-ups to control the effectiveness of the 
treatment and rehabilitation

1 32

PAINPOINT PAINPOINT PAINPOINT

Transcutaneous arterial 
blood gas test wearable 

patch that is non-invasive; 
small, inexpensive and 

easy to use, so patient and 
doctor can keep track of 

the O2 level in the blood in 
real-time

 Automated messages 

Automated messages 
platform to remind the 
patient of necessary 

medication schedules 
and correct dosages

SOLUTION SOLUTION SOLUTION
digitalization

Develops COPD and receives 

care services from providers; 

(or consumer)

Provides care related to respiratory medicine: 

tests, analyses results and determine treatment

The patient

The pulmonologist

Due to side effects, 
patient interrupts 

treatment when he feels 
better, which leads to the 
return of complications

Patients forget the 
time and location of 

periodic appointments 
with the doctor

The patient and the 
doctor are not aware 
of the blood oxygen 
levels variation over 

time

and high quality care across 

all patient services

The hospital administration

PAINPOINT

SOLUTION

Lack of knowledge and 
guidance to perform 

physical activity

Delivers peak doses of 
nicotine when a smoker is 
most likely to crave for a 
cigarette. The patch also 
has a Bluetooth-enabled 
sensor that connects to a 
smartphone and delivers 

data to the user

SOLUTION

PAINPOINT

avoid the usage of 
tobacco, if the patient 

is a smoker

Transdermal 
patch

Telecoaching
Platform that captures 

patient‘s experience of 
physical activities and 
provides help regarding 

how to conduct activities 
based on his health 

condition

IMPLEMENTED

SOLUTION

Smart Cigarette Box

Cigarette box monitors the patient’s 
cigarette intake and is connected to a 
platform which shows to the patient 

his health state based on his daily 
consumption

digitalization

digitalization
clinical innovation

digitalization

digitalization

Pregnant women need
 more intensive behavioral 

and pharmacological support 
to stop smoking

Mobile health program could
 sends frequent text messages / 
emails to the patient as reminders

digitalization

6 COVID-19

Immunity system of a pregnant woman 
is weakened by default and 

pregnant woman affected with Covid 19 
cannot take all the medications like any 

other affected patient

Self-diagnostics toolkit
 as a smartphone App.

 Continuous monitoring of immunity
 level of the pregnant mother

digitalization

7 COVID-19

Unable to identify the 
Covid positive cases/ carriers

 in the crowd

Artificial intelligence to
 trace the movements of the 

infected persons and identify 
the objects they interacted with

digitalization

6 COVID-19

The symptoms of COPD is very 
much similar to the symptoms of 

COVID affected. Hence the patients may 
continue to take only COPD medications,

 without knowing they being COVID positive 

Continuous patient monitoring 
using tele-healthcare

digitalization

6

Non COPD patient who is 
having the symptoms canot 

distuinguish between COPD and COVID

App to predict the probability of 
COPD/COVID using the inputs and 

medical history provided by the patient,
 before they consult the hospital for testing

digitalization

7 COVID-19

Poor recognition of chronic 
respiratory disease in patients

 with COVID-19

AI tool that can analyze 
and differentiate between the  

lung CT scans for Covid-19 
biomarkers and COPD

digitalization

7 COVID-19

Gap in knowledge for assisting 
clinicians to assess the prognosis of

 COVID-19 infection in patients with 
COPD with and without smoking history

Health advocate CT 
using AI or ML, to fetch 

the past history 
of the patient

digitalization

8 COVID-19

Running out of medications 
due to COVID 19

Telemedine APP to monitor and predict
 when the new order for medicines 

 has to be placed well in advance so as to 
avoid the shortfall at patients end

digitalization

7 COVID-19

Due to COVID emergencies,  lack of 
oxygen suppies for oxygen therpaies 

of COPD patients

Based on the patient data base and tracker app,
identify how many patients would require 

oxygen therapy. Alarms/ order send to the medical
 stores from COPD patient smartphone  for advanced 

ordering, based on the oxygen usage tracking

digitalization

8 COVID-19

Difficulty in doing 
rehabilitaton procedures 

Mobile platform or APPs 
for guiding the the patients

  and monitoring their 
rehab activities

digitalization

7 COVID-19

Rehablitation Monitoring App

Difficulty in going to rehabilitation
 centers  due to the COVID-19 scenario

A mobile app with videos to assist
in exercise, reminders for medication, 

symptom assessment and  
health education.

digitalization

6 COVID-19

Digital Remote
Rehabilitation

Not understanding the 
importance of follow up exams

Create awareness through informative and 
interactive videos explaining the severity of 

worsening the disease if follow
 up is not done by the patient 

digitalization

7 COVID-19

Digital Awareness
Programs

COVID-19

Lack of awareness of that
 smoking can cause COPD and 

COPD patients with smoking
 habits are more susceptible 

to Covid 19

Awareness through 
digital platforms and 

mobile applications

digitalization

7 COVID-19

PAINPOINT

The long-term use of 
statins reduces the risk 
of acute exacerbation in 
COPD and increases the 

lung function index

SOLUTION

Cardiovascular diseases 
(CVDs) and Pulmonary 
Hypertension (PH) are 
prevalent in patients 

with COPD

Long-term 
Using Statins

clinical innovation

5

Lack of awareness among the COPD
 patients and relatives about the 
present treatment and followup

 treatments and procedures

Use of digital platform 
and smartphones for awareness 

digitalization

6 COVID-19

Digital Awareness
 Programs

Telemedicine Oxygen Supply Track

Due to the isolation demanded
 due to COVID-19 rehab cannot 

be monitored

Wearable devices connected with patient
 smart phone to monitor 

condition, symptom assessment 
send to the doctor as messages 

digitalization

8 COVID-19

Patient MonitoringMedication Reminder App Self Diagnosis App AI  Digital Awareness Telemedicine Predictive App AI Health advocate

4 5




